DENOUEMENT AND DISCUSSION Gastroesophageal Reflux (GER)-Associated Apnea
The polysomnography performed on this baby clearly demonstrates GER-associated apnea as demonstrated in Figures 1 and 2 . Figure 1 clearly shows a reflux episode, shown on line 16 (labeled pH), followed by a central apnea of 7 seconds, shown on lines 8, 10, and 12 (labeled NAF, CRE, and ARE), with a mild desaturation to 92%, shown on line 14 (labeled O2 SAT) and a heart rate deceleration, shown on line 7 (labeled EKG). Figure 2 shows a reflux episode, shown on line 16 (labeled pH), simultaneous with a prolonged apnea, shown on lines 8, 10, and 12 (labeled NAF, CRE, and ARE) also associated with desaturation, shown on line 14 (labeled O2 SAT) and a heart rate deceleration, shown on line 7 (labeled EKG).
The baby was subsequently treated with aggressive medical management consisting of prone positioning, feedings thickened with rice cereal, and Reglan 0.2 mg/dose given four times daily. She showed a marked improvement in her desaturation episodes allowing her to be weaned off oxygen.
DISCUSSION
GER-associated Apnea is a relatively uncommon event, occurring in about 10% of infants with apnea. 1 With the advent of continuous pH monitoring, which is now the gold standard for the diagnosis of GER, especially GER-associated respiratory disease, 2, 3 there has been a flurry of research activity investigating GER and its relationship to apnea and respiratory disease. Many of these are trying to elucidate the mechanism by which GER exerts respiratory effects. Most of the research currently centers around the laryngeal chemoreflex (stimulation of the laryngeal chemoreceptors causing laryngeal spasm [apnea], bradycardia, and alterations in blood pressure), 4 -7 or vagal reflexes (either by acid infusion in the lower esophagus or by esophageal distension causing apnea, bronchospasm, and/or bradycardia). 8, 9 Infants are likely more susceptible to these problems due to possible disturbances of both esophageal function and respiratory regulation at this stage of life. 10 The "diving seal reflex," is a well known reflex involving the laryngeal chemoreceptors in aquatic mammals. Some of these pathways may still be present in human infants as well.
Two recent reviews of GER in children devoted large sections to GER-associated respiratory disease. 2, 11 Both spoke to the difficulty of correlating the reflux seen on pH studies to the patients symptoms. In older children and adults, a "symptoms-sensitivity index" can be helpful.
2 This is obviously not useful in infants, since they can not communicate. Therefore, more extensive monitoring may be helpful. We have found that using polysomnography we can correlate the episodes of GER with apnea and other respiratory diseases in infants. The case presented demonstrates clearly how effective polysomnography can be at correlating the apnea with the GER. The determination of whether the Apnea is associated with the GER is critical to developing a proper plan of treatment for each individual infant. Figure 1 An example of the 13-channel study performed. The electroencephalogram (EEG) is on channels 1 through 3, electro-oculogram (EOG) on channels 4 and 5, electromyogram (EMG) on channel 6, electrocardiogram (ECG) on channel 7, nasal air flow on channel 8, chest wall and abdominal on channels 10 and 12, pulse oximetry on channel 14, and lower esophageal pH on channel 16. See text for full explanation.
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Figure 2
A second example of the 13-channel study performed. Each channel is the same as in Figure 1 . See text for full explanation.
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